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Synthesis of [1A]: In a 100 nmL round bottom fl ask,
trans-[OsY (tpy) (Cl)2(N)]* (OsVoN) (200 ng, 0.306 nmmol) was
stirred in 50 nL CH,C ,. One equivalent of NEt,CN (47.8 ny)
in 5 nm CHCl, was added to the solution of OsY°N'. The
reaction m xture was stirred for 10 mn, and the brown
precipitate was filtered, washed thoroughly wth CH) ,,
and air-dried. [1B] was prepared by a nethod simlar to
that used for [1A] except that cis-[OsY(tpy)(Cl)o(N)]" was
used as the starting material. [1A]: Yield: 148 ng (91
%9 . Anal. Calcd for OsCiHiiNsCl ,: C, 35.96; H, 2.07; N,

13. 11. Found: C, 36.17; H, 2.15; N, 13.32. UV-vi si bl e
data (DMSO) |, nm (e, M!' cm?): 870 (4.95 x 10%, 521
(3.54 x 10%, 421 (5.88 x 10%, 318 (2.03 x 10%, and 277
(2.08 x 10%. Cyclic voltametric data in 0.1 M TBAH DMWF
(V versus SSCE): Ey2(Os(VI/V)) = +1.72 V, Ey(O0s(VIIV)) =
+0.90 V, Ey, (Os(IV/111)) = -0.40 V, and Ey, (Os(l11/11)) =
-1.30 V. Infrared (cm?' nujol): n(CN,) = 1938 cm?'; n(tpy)
1466 (vs), 1456 (vs), and 1369 (vs). [1B]: Yield: 156 ny
(95 9%9. Anal. Calcd for OsCisHiiNsCl o: C, 35.96; H, 2.07; N,
13.11. Found: C, 36.28; H, 2.21; N, 13.20. UV-visible



spectroscopic data in CHCN [l mmx (NM, e M* cm?)]: 591
(2.16 x 10%, 415 (6.56 x 10%, 396 (6.69 x 10%, 314 (2.20
x 10%), 278 (2.57 x 10%, 273 (2.57 x 10%, 226 (3.71 x
10%, and 195 (4.87 x 10%). Cyclic voltamretric data in
0.1 M TBAH CH;CN (V versus SSCE): Ey(Os(VI/V)) = +1.84 V,

Eyo(Os(V/IV)) = +0.99 V, Ey, (Os(IV/I11)) =-0.32 V, and
Ey2 (Os(I11/11)) =-1.32. Infrared (cm?', nujol): n(C°N,) =
1934 cm'; n(tpy) 1468 (vs), 1454 (vs), and 1367 (vs).
Synthesis of [2A]": In a 100 nL round bottom fl ask,
[OsY'(bpy) (Cl)3(N)] (CsY"°N) (200 nmg, 0.428 mmol) was stirred
in 40 nL CH;CN. One equivalent of NEt,CN (47.8 ng) in 5 nmL
CH;CN was added to the solution of OsY°N. The reaction
m xture was stirred for 20 mn, and the brown sol ution was
reduced to a small volune by rotary evaporation. Upon
addition of Et,O the precipitated product was filtered and
air-dried. Yield: 260 mg (97 %9. Anal. Calcd for
OsCigHpsNsCl 3. CH;CN: C, 37.98; H, 4.71; N, 12.66. Found: C,
38.27; H, 5.10; N, 12.74. UV-visible spectroscopic data
in CHCN [l max (nNM), e(M! cm')]: 510 (4.66 ~ 10°%, 457 (5.17
10%), 297 (2.04 ~ 10%, 237 sh(1.53 ~ 10%, and 199 (3.31
10%). Cyclic voltammetric data in 0.1 M TBAH CH:CN (V
versus SSCE): Ey(0Os(VI/V)) = +1.87 V, Ey(0s(V/IIV)) =
+1.19 V, Ey, (Os(IV/111)) = +0.67 V, and Ey, (Os(111/11)) =
-0.90. 'H NMR (d, CD,CN): (4 H's, d) 12.78 ® 12.76, 8.89
® 8.88, 6.30 ® 6.27, -2.95 ® -2.97; (4 Hs, dd) 15.02 ®
14.97, 8.78 ® 8.75, 8.23 ® 8.18, -1.71 ® -1.76. Infrared
(cm?', nujol): N n(C°N,) = 1975 cm', n(bpy) = 1601, 1566,
1043, 1026, 897, 769, and 648 cm'. N n(C°N,) = 1977 cm

1

., n(bpy) = 1601, 1566, 1047, 1034, 895, 768, and 648 cm™.



Synthesis of [2B]: In a 100 nL erlenneyer fl ask,

NEt 4[ Cs'Y(bpy) (Cl )s(NCN)] (Os'Y=NCN') (200 ng, 0.321 nmol)
was stirred in 5 nL CH;CN. One equivalent of HPFs in 2 nL
CH;CN was added, and the reaction m xture was stirred for
10 mn. The brown product was precipitated upon addition
of 20 nL H,O. Yield: 142 ng (90 %9. Anal. Calcd for
OsCiiHoNLCl 3.2H,O: C, 24.94; H, 2.47; N, 10.56. Found: C,
25.18; H, 2.67; N, 10.59. UV-visible spectroscopic data
in CHCN [l (NM), e(M* cmi')]: 550 sh (4.43 ~ 10%, 495
(4.78 ~ 10%, 461 (4.74 ~ 103, 427 (4.88 ~ 10%, 293 (2.04

10%, 222 (2.34 ~ 10%, and 199 (3.31 ~ 10%. <Cyclic
voltammetric data in 0.1 M TBAH CH;CN (V versus SSCE):
Ey2(Os(VI/V)) = 1.17 V, Ey(Os(V/I1V)) = 0.65 V, Ey»
(Os(IV/I11)) = -0.47 V, and Ey, (Os(I11/11)) = -1.04. H
NVR (d, CDsCN): (4 H's, d) 9.09 ® 9.07, 8.71 ® 8.68, 8.41
® 8.38, 8.37 ® 8.36; (4 Hs, dd) 8.64 ® 8.61, 8.35 ®
8.23, 7.86 ® 7.81, 7.62 ® 7.57. Infrared (cm?', nujol):
YN: n(N-H) = 3230 cmi’; n(C°N,) = 2187 cm?', n(bpy) = 1605,
1566, 1043, 1026, 897, 769, and 648 cm’ N n(N-H =
3213 cmi'; n(C°N,) = 2181 cmi', n(bpy) = 1601, 1566, 1047,
1034, 895, 768, and 648 cm’.

Synthesis of [2C]™ it was prepared by a nethod sinilar
to that used for [2B] except that at |east 2 equivalents
of HPF¢ were used. Yield: 187 ng (91 %9. Anal. Calcd for
OsCy1HioNyCl 3PFs-H,O: C, 20.09; H, 1.84; N, 8.52. Found: C,
20.27; H, 2.05; N, 8.74. UV-visible spectroscopic data in
CHsCN [l max (NM), e(M* cmil)]: 460 (4.48 ~ 10%), 428 (5.15 °
10%), 292 (2.24 ~ 10%, 238 sh (1.30 ~ 10%, and 210 (2.29 °
10%. Cyclic voltametric data in 0.1 M TBAH CHCN (V



versus SSCE): Ey, (Os(IV/1I11)) = 0.97 V and Ey, (GCs(111/11))
= -0.87. Infrared (cm? nujol): N n(N-H = 3332 cm' and
3200; n(N,°C) = 2280 cnmi', n(bpy) = 1605, 1564, 1049, 1036,
897, 771, and 646 cm'. N n(N-H) = 3336 cm?', 3197 cm?’,
Nn(N:°C) = 2249 cnmi'; n(bpy) = 1605, 1566, 1047, 1034, 893,
773, and 648 cm?'; and n(P-F) = 845 cm™.

Synthesis of [3]" In a two-necked, round bottom fl ask,

[Os'Y(bpy) (Cl)3(NCN)] "~ (Os'Y=NCN') (200 ng, 0.321 mmol) was
stirred in 50 nL CH,Cl , under a nitrogen atnosphere for 10
mn. Two equivalents of [Etz:OBF, in 5 mL CHCl, was
bubbled with nitrogen for 3 mn, and added drop wise into
the solution of Os'Y=NCN through a pressure equali zing
dropping funnel. The reaction m xture was stirred
continuously under nitrogen for 3 hrs. The brown sol ution
m xture was evaporated to 10 nL by rotary evaporati on.
The precipitated product was filtered, washed thoroughly
with CHCl,, and air-dried. Yield: 182 ng (89 %9. Anal.
Cal cd for OsCisHisN,Cl 3BF,YEt ,O C, 30.26; H, 3.44; N, 8.30.
Found: C, 30.52; H, 3.58; N, 8 51. UV-visible

spectroscopic data in CHCN [l mmx (NM, e(M! cm?)]: 484
(2.58 °~ 10%, 458 sh (2.47 ~ 10%, 372 (4.55 ~ 10%, 330 sh
(6.51 ~ 10°%, 294 (1.87 ~ 10%, 218 sh (2.11 ~ 10%, and 200
(2.16 ~ 10%. Cyclic voltammetric data in 0.1 M TBAH CH:CN
(V versus SSCE): Ey(GCs(IV/II1)) = 0.79 V and Ey»
(Os(111/11)) = -0.63. Infrared (cm?, nujol): YN n(*N2°C)
= 2206 cm’; n(bpy) = 1607, 1566, 1040, 1026, 893, 771, and
656 cm?'; and n(B-F) = 1076 cm'. N n(®N.°C) = 2176 cm®.
Synthesis of [4]": it was prepared by a nethod sinlar

to that used for [3]" except that 2 equivalents of Ml were



used in CH;CN solvent. Yield: 182 ng (85 % . Anal. Calcd
for OsCisHi4NiCl 3PFs- 1¥LCH,CN: C, 26.35; H, 2.56; N, 10.56.
Found: C, 26.01; H, 2.61; N, 10.75. UV-visible
spectroscopic data in CHCN [l mmx (NM, e(M' cmi?)]: 494
(2.00 ~ 10%, 422 sh (1.89 ~ 10°, 358 sh (3.83 ~ 10°, 328
sh (5.21 ~ 10%, 294 (1.67 ~ 10%, 246 (1.44 ~ 10%, and 210
(1.82 ~ 10%. Cyclic voltammetric data in 0.1 M TBAH CH:CN
(V versus SSCE): Ey, (Os(I1V/I11)) = 0.74 V and Ey»
(Os(111/11)) = -0.58. Infrared (cm', nujol): YN n(*N°C)
= 2202 cni; n(bpy) = 1607, 1566, 1040, 1026, 893, 771, and
656 cm?'; and n(P-F) = 843 cm' N n(®N°C) = 2173 cm.

Synthesis of [5]" it was prepared by a nmethod simlar
to that used for [3]" except that [2B] was used as the

starting material, and 1 equival ent of acetic anhydride
((MeCO) 0 was used in N, N-dinethylformam de (DMF) sol vent.

[5] " was further recrystallized froma mixture of
CH;CN-HPF¢/ Et ,O.  Yield: 216 ng (78 %9 . Anal. Calcd for
OsCisHioN,Cl 3OPFs-CH;CN: C, 24.92; H, 2.09; N, 9.69. Found:
C, 24.94; H, 2.15; N, 9.72. UV-visible spectroscopic data
in CHCN [l max (nmM), e(M! cmi?)]: 547 (2.38 °~ 10%, 294 (1.15

10%, 276 (8.15 ~ 10%, 268 (7.26 ~ 10%, 260 (6.97 °
10%), and 207 (4.03 ~ 10%. Cyclic voltammetric data in
0.1 M TBAH CHCN (V versus SSCE): Ey, (Os(IV/I11)) = +0.84
V and Ey, (Os(I11/11)) = -0.55. Infrared (cm?', nujol): N
n(N-H) = 3329 cm?'; n(N,C) = 2208 cmi’; n(C=0 = 2628 cm?;
n(bpy) = 1606, 1539, 1047, 1034, 889, 770, and 648 cmi;
and n(P-F) = 841 cm'. N n("N,°C) = 2179 cmi’.

Structure Analysis of [2A] : Crystals of NEt. Cs'Y(tpy)-
(Cl)2(NCN)] were grown by vapor diffusion of Et,Ointo a



CH;CN sol ution of the salt. They are triclinic, space
group P-1, with a = 9.6473(4) A, b = 10.0130(5) A ¢ =
13.5767(6) A a = 87.717(1) °, b = 83.557(1) °, g =
82.610(1) °, V = 1291.95(10) A} Z = 2, fw = 664.07, dcac =
1.707 g/cn?, and m= 5.26 nmm'. Intensity data were
collected at -100 °C on a Sienens CCD SMART Diffractoneter
with Mo Ka radiation and a graphite nonochromat or by using
the w scan node. A total of 8194 reflections were
col l ected, and 3985 of them were unique. 3586 reflections
with 1 > 2.5 s(l) were used in the structure refinement by
full-matrix | east-squares techni ques (281 paraneters).
Absorption corrections were made by using SADABS. Final R
=59 % R, =7.2 % GoF = 2.4544 (R=6.2 % R, =7.2 %
for all reflections). NRCVAX was used as the software
package. Crystallographic data (excluding structure
factors) for NEt4 2A] in this communication have been
deposited with the Canbridge Crystall ographic Data Center
as suppl ementary publication nunmber CCDC-158913. Copies
of the data can be obtained free of charge on application
to CCDC, 12 Union Road, Canbridge CB2 1EZ, UK (Fax: (+44)
1223-336-033, e-nmil: deposit@cdc. cam ac. uk).




Fi gure Caption

Supporting Information Figure 1. The effect of
protonation on el ectronic absorption spectra in CHCN for:
A) NEt [ Os'"(bpy) (C)a(Na- CNo)] ([ 2A] ),
B) [Os''(bpy) (Cl)3s(Na(H)-CNo)] ([2B]), and
C) [Os'(bpy) (Cl)s(NC NoHo) ] (PFe) ([2C]7)



Supporting Information Figure 1A
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Supporting Information Figure 1B
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Supporting Information Figure 1C
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